Ribosomes from normal or hyperplastic mouse epidermis have been isolated from the postmitochondrial supernatant and from the entire cytoplasm us ing either the postnucJear supernatant technique or the Redman technique which permits isolation of ribosomes separately from the nuclear, mitochondri a l, and post mitoc hondrial fractions. In co nt rast to liver, the y ields of ribosomes from skin are similar irres pect ive of what technique is used.
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Ribosomes from normal or hyperplastic mouse epidermis have been isolated from the postmitochondrial supernatant and from the entire cytoplasm us ing either the postnucJear supernatant technique or the Redman technique which permits isolation of ribosomes separately from the nuclear, mitochondri a l, and post mitoc hondrial fractions. In co nt rast to liver, the y ields of ribosomes from skin are similar irres pect ive of what technique is used.
Increasing the centrifugation force from 105,000 gay to 253,000 gU Y results in highly s ignifi ca nt increases in the yields of ribosomes , from both normal and hyperpl ast ic epidermis.
We are currently engaged in a program of research whose focus is the study of ribosome accumulation during epidermal proliferation . Our interest in this problem stems from t he fact that there is considerable informat ion that riboso me accumulation occurs in many forms of induced growth, such as liver and kidney regeneration, isoproterenol-induced salivary gland growth, hormone-induced growth, phytohemagglutininstimulated ' lymphocyte proliferation in vitro, and serum-stimulated fibroblast growth in vitro [1 -6 ] . However, there is no information on ribosome changes during induced epidermal hyperplasia .
Our previous observations [7] have suggested that in epidermis the postmitochondrial supernatant (PMS) may contain all the available cytoplasmic ribosomes, and thus in contrast to liver [7] [8] [9] , can be us ed to qua ntitatively isolate the cytoplasmic ribosomes . If this can be confirmed, we would not need to use the more laborious techniques for isolatin g ribosomes from the' entire cytoplasm as needed for the liver . Our first objective, t herefore, has been to determine whether in fact the PMS is as good a source for the quantitativ e recovery of ribosomes as the entire cytoplasm.
Our second objective has been to increase the recovery of ribosomes through the discontinuous s ucrose gradients used in the isolat ion procedures.
Sarma et al [10 I have recently reported that in the case of mouse liv er, even when using prolonged centrifugation at 105,000 gay for 20 hr, so me ribosomes , largely monosomes and subunits, remain in the 2 M sucrose of the discontinuous gradient. Therefore the poss ibility is raised that by increasing the for ce of centrifugation, the yield of ribosomes might be increased. To test this poss ibility Manusc ript received December 12, 1974 we have isol ated ribosomes from normal mouse Mass., and ac climated for about 10 days . The mi ce were liver and epidermis, and from 3-methylcholanthrene-treated epidermis at 253,000 g,lV for 17 hr and indeed have increased our ribosom e yields s ignificantly.
MATERIALS AND METHODS
Female CD-l albino mi ce approx imate ly 40 days of age were purchased from Cha rl es River Farms, Wilmington, Mass., a nd acclimated for about 10 days. The mice were kept in an airconditioned a nimal room with a 12-hr li ght/ da rk cycle. Food pellets and wate r were available ad libi t um . Prior to sacrifice, t he mi ce used to isolate liver riboso mes were starved' ove rni ght, whereas mi ce used to isolate ep idermal riboso m es were not sta rv ed overnight, as we have don e earlier [7] , because experim ents s howed that t he epidermis from fed mi ce gave as good y ields of ribosomes a nd simil a r polyribosome profil es as t he epidermis from starved mice. Methylcholanthrene (3-Me) was made up fr es h every time used. Two micromoles of 3-M C in 0.4 ml of benzene was appli ed to t he b ac ks of anesthetized mice with a Biopette.
The procedures for tryps ini zil'g a nd harvest in g t he epidermis have already been described [7,9 j. Epidermal and liv er homogenates were prepared and ribosomes were isolated from the postnuclear supern atant (PNS) acco rding to Blobel and Potter [8 j with minor modifications [9 j, and separately from the nuclear, mitoc hondrial , a nd postmitoc hondri al fractions according to Redman [11 j as a lready described [7 j . Polysome profiles were prepared as described earli er [7] . RNA and DNA were extracted us in g a Schmidt-Thannhauser procedure [71. RNA was measured usin g 1 A'6 o = 32 Il g RNA/ml accordin g to Fleck and Munro [1 2 j, as modified by Blobel a nd Potter [8] , and D N A with the diphenylamin e reaction as described before [7] .
The data in Table I , lines Band F, a re adapted from Muell er and Argy ris [9] . They a re presented to fac ilitate co mpar iso n of the yields of ribosomal RNA using t he various techniques and centr ifugation forces.
Statistical analysis was done using t he Student's t-test. P values of 0.05 or less were cons idered s ign ifica nt.
RESULTS
The yields of total, free, and 'membrane-bound ribosomal RN A from normal and 3-M e-treated (animals sacrificed 5 days following treatment: Increasing t h e centrifugation force from 105,000 g"v to 253 ,000 gav results in a statistically significant increase in tota l and free ribosom al RNA when isolating ribosomes from the PNS of mouse liver (Tab. III). Centrifugation at 253,000 gav also significantly increases the yield of total and free ribosomal RNA from normal epidermis isolated from eith er the PNS or t he PMS (Tab. I, co mpare lines A and B, and lin es C and D) . Similarly, in 3-MC-induced hy perplastic epidermis, centrifugation at 253,000 gav also results in a very significa nt increase in total and free ribosomal RNA from t he PNS (Tab. I, co mpare lin es E and F ) and from the PMS (Tab. I, compare lin es G and H) . A comparison of the yields from either normal or 3-MC-treated epidermis, of total, free, and membrane-bound ribosomal RNA isolated from the PMS or PNS, at 253,000 gay, indicates no significant differences (p > 0.05). This suggests that, as in t he case of centrifugation at 105,000 gUY' t he yields of ribosomal RN A isolated from the PMS are equivalent to those obta in ed from t he PNS.
ARGYRIS AND NEVAR
Polyribosome profiles were obtained by overlaying approximately 0.20 OD unit of the resuspended ribosomes isolated after centrifugation at 253 ,000 gav on a 10 to 40% buffered sucrose gradient and centrifuging for 1 hr at 287,000 ga .. using a SW -41 rotor, at O°C, as we previously have done for ribosomes obtained after 105,000 gav centrifugation [7] . . Ribosome fractions from normal and 3-MCtreated epidermis show essentially similar polyribosome profi les as already reported for ribosome fractions obta ined after centri fug ing at 105,000 gav [7] . Normal epidermis shqws largely monosomes and some s ubunits. 3-MC-treated ep id erm is shows, in addition to monosomes and s ubunits, small amounts of polyribosomes (not shown).
DISCUSSION
Our results indicate that for normal and hyperplastic mouse epidermis when using the usual centrifugation force for isolating ribosomes, namely 105,000 ga .. the PMS is as good a source for ribosomes as the entire cytoplasm. This is in contrast to liv er where over half of the ribosomal RNA is lost if ribosomes are isolated only from t he PMS [7, 8, 11] . The reason for t his difference probably is due to the fact that epidermis has very few membrane-bound ribosomes and it is the membrane-bound ribosomes which , when present in large numbers , as in the case of liver, appear to co-sediment with the nuclei and mitochondria [8, 11] .
This investigation also demonstrates that increasing the centrifugation force from 105,000 gav to 253,000 gav significantly increases the yield of ribosomes that can be isolated using a discontinuous gradient from normal and 3-M C-treated epidermis as well as from mouse liver. Our studies of the polyribosome profiles of mouse liver indicate that the increased yield ofliver ribosomes obtained by centrifugin g at 253,000 gav is largely due to more monosomes and su bunits being pelleted as suggested by Sarma et a l [10] . On the other hand, no significant differences in the polyriboso me profiles are seen from normal and 3-MC +5 day treated epidermis from those obtained when isolating ribosomes at 105,000 g"v [7] . This is not s urprising s ince epidermal ribosome fractions initially have largely monoso mes and s ubunits .
